Objective: Deficits in emotion regulation have been implicated in nonsuicidal self-injury (NSSI) by both theory and research. Research indicates that NSSI is commonly performed as an emotion regulation strategy, as it often decreases the experience of negative affect. People who engage in NSSI often report greater emotion dysregulation than those without an NSSI history. Further, interventions that have demonstrated effectiveness in reducing NSSI involve a focus on emotion regulation skills. Given the important role of emotion regulation in NSSI, research should continue to develop our understanding of this construct.
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Clinical Implications
• Research supports an emotion regulation function of NSSI and trait emotion dysregulation among people who engage in the behaviour.
• Other models of emotion regulation, such as that of Gross (1998) , may be used to supplement theories currently used in NSSI research to refine our understanding of the emotion regulation process and interventions for NSSI.
• Research supports the applicability of Gross' (1998) model to NSSI.
Limitations
• Further research is necessary to investigate the applicability of other models of emotion regulation to NSSI research.
• Further research is necessary to determine the effectiveness of interventions focused on different stages of the emotion regulation process.
A s awareness of the prevalence of NSSI and the risks associated with the behaviour have increased, interest in empirically supported treatments for NSSI has also increased. Empirical evidence has been strongest for interventions that have a specific focus on improving emotion regulation, such as DBT 1 and emotion regulation group therapy, 2, 3 and emotion regulation has been implicated as an important treatment mechanism in these interventions (for example, Gratz, 4 Gratz et al, 5 and Slee et al 6 ). In NSSI research more generally, our understanding of emotion regulation has focused predominantly on NSSI as a means of emotion regulation, and on trait emotion dysregulation among people who engage in NSSI. Much of this research has been guided by Linehan's 1 theory of emotion dysregulation in BPD, which focuses on emotional vulnerability and lack of emotion regulation skills. However, other models of emotion regulation may enhance and clarify our understanding of the difficulties experienced by people who engage in NSSI.
The goal of this review is 3-fold. First, we will provide an overview of current research on emotion regulation and dysregulation in NSSI; for an in-depth review of these topics, please see Klonsky 7 and Gratz. 4 Second, we will discuss another model of emotion regulation 8 that may provide a framework for building on existing work and for clarifying the process of, and deficits in, emotion regulation among self-injurers. We will then provide a review of NSSI research supporting the application of this model. Finally, we will suggest directions for future research to clarify and expand our understanding of emotion regulation in NSSI.
Empirical Support for Nonsuicidal SelfInjury as a Means of Emotion Regulation
The functions of NSSI have been a focus of considerable research and clinical interest. Although several functions have historically been proposed (for example, Klonsky 7 and Suyemoto 9 ), the function of emotion regulation has received the strongest empirical support (For a review, see Klonsky 7 ). People who engage in NSSI often report that the behaviour is associated with reductions in negative emotions, such as tension, fear, and sadness (for example, Briere and Gil, 10 Klonsky, 11 Kumar et al, 12 and Laye-Gindhu and Schonert-Reichl 13 ), and studies using ecological momentary assessment, which reduces the potential for retrospective bias often found in survey research, have reported a decrease in negative affect following NSSI (for example, Armey et al 14 and Nock et al 15 ; however, also see Muehlenkamp et al 16 ) . Although primarily considered a means to reduce negative affect, those who engage in NSSI report that the behaviour also produces positive affect, and increased positive affect following NSSI is associated with greater lifetime frequency of the behaviour (for example, Armey et al, 14 Jenkins and Schmitz, 17 and Kemperman et al 18 ; however, also see Muehlenkamp et al 16 ). Nock and Prinstein 19 proposed a behavioural model for the functions of NSSI in which the behaviour is maintained by automatic (intrapersonal) and social (interpersonal) reinforcement. This model has been empirically supported, 19, 20 and automatic functions for NSSI, especially automatic negative reinforcement, are significantly more likely to be reported than social functions. 19 The finding of greater use of NSSI for automatic functions is consistent with an emotion regulation function, as NSSI is most often used to reduce undesired or to generate desired emotions.
Psychophysiological research also supports an emotion regulation function of NSSI. Using guided imagery scripts of NSSI, Haines et al 21 and Brain et al 22 found that physiological arousal decreased during and after the description of NSSI among people with a history of the behaviour. Similarly, Welch et al 23 noted decreases in arousal after the description of NSSI in the guided imagery script on 1 of 2 psychophysiological assessments among adults with a diagnosis of BPD. This pattern of decreasing physiological arousal is consistent with, and provides objective support for, an emotion regulation function.
Laboratory studies suggest that pain is an important emotion regulation feature of NSSI. Several studies have demonstrated a decrease in negative affect following the administration of a painful stimulus (for example, Bresin and Gordon, 24 Franklin et al, 25 and Weinberg and Klonsky 26 ), and increased positive affect has also been reported. 27 In addition, emotion dysregulation is associated with decreased pain perception. 28 The role of pain in emotion regulation may be more pronounced for some self-injurers, such as those who report no pain during NSSI 29 or those with a lower subjective perception of pain. 26 Pain may serve to regulate negative emotions regardless of NSSI history, as people with and without the behaviour demonstrate reductions in negative affect after the administration of a painful stimulus. 24, 25 Together, research on the emotion regulation function of NSSI suggests that the behaviour is physiologically and psychologically maintained as an effective, although maladaptive, emotion regulation strategy.
Empirical Support for Emotion Dysregulation in Nonsuicidal Self-Injury
Research has investigated whether people who engage in NSSI experience global deficits in emotion regulation, or if emotion regulation is uniquely associated with NSSI function. In general, this research has focused on emotion dysregulation, or difficulties in the emotion generation and (or) regulation process. 30 Nearly all studies of trait-level emotion dysregulation in NSSI have used the DERS, 31 a self-report measure designed to assess nonacceptance of emotional responses, lack of emotional awareness, lack of emotional clarity, impulse control difficulties, difficulties engaging in goal-directed behaviour, and limited access to effective emotion regulation strategies. 31 Subscale scores reflect each of these factors, but the DERS is often reported as a total score. The DERS has also been used to assess emotion dysregulation in other psychological disorders. [32] [33] [34] [35] Studies support increased trait emotional dysregulation among people who engage in NSSI. People with NSSI report greater levels of emotion dysregulation than those without an NSSI history in clinical and nonclinical samples. [36] [37] [38] [39] [40] Increased self-reported emotion dysregulation is also associated with increased NSSI frequency. 17, 38, 41 Although emotion dysregulation and NSSI are both associated with BPD, Glenn and Klonsky 42 found that among adolescent psychiatric patients, NSSI disorder, a disorder requiring future research in the 5th edition of the Diagnostic and Statistical Manual, 43 was uniquely associated with emotion dysregulation over and above a BPD diagnosis. This suggests that the role of emotion dysregulation in NSSI is not simply accounted for by BPD characteristics.
Specific dimensions of emotion dysregulation, as measured by subscales of the DERS, may differentiate people who engage in NSSI from those who do not, 40, 44, 45 and DERS subscales may differentiate people who currently engage in NSSI from those with a past history of the behaviour. 44 In addition, the limited access to emotion regulation strategies subscale of the DERS was uniquely associated with an emotion regulation function of the behaviour among adults, 46 suggesting that NSSI may be used as a strategy to address a perceived deficit in emotion regulation skills. Difficulty tolerating distress, a construct related to emotion dysregulation, has also been investigated among people with NSSI. People with a history of NSSI have been shown to terminate a distressing task earlier than noninjurers, 47 suggesting difficulty or unwillingness to experience emotional distress. Overall, research indicates a diffuse pattern of emotion regulation difficulties among people with a history of NSSI.
Studies have reliably found elevated emotion dysregulation among self-injurers using the DERS; however, a comprehensive understanding of specific aspects of the emotion regulation process is limited as the measure relies on self-perception of emotion regulation and overlaps considerably with emotional competency. 31, 48 Although the subscale of limited access to emotion regulation strategies has been associated with NSSI and appears germane to emotion regulation, it may measure perceived selfefficacy in emotion regulation, rather than effective use of strategies. 48 Further research is necessary to investigate aspects of emotion regulation not assessed by the DERS, as well as to develop and incorporate objective measures of emotion regulation.
Theories of Emotion Regulation
The theory of emotion dysregulation most often applied to NSSI is Linehan's biosocial theory of BPD.
1 This comprehensive theory proposes that BPD is predominantly a dysfunction of the emotion regulation system; people engage in NSSI and suicidal behaviours to regulate emotional experiences. Emotion dysregulation in BPD consists of 2 components.
1 First, people with BPD have increased emotional vulnerability, compared with those without the disorder, as they experience emotions more intensely, are more sensitive to negative and positive emotional stimuli, and experience a slow return to a baseline emotional state. Although beyond the scope of this review, this has been supported by research on NSSI. 49 Second, people experience difficulty managing high levels of emotional arousal because they lack effective emotion regulation skills. Emotion regulation requires 2 skills: the ability to experience and label emotions, and the ability to reduce emotionally relevant stimuli that serve to reactivate negative or positive emotions or cause secondary emotional responses.
1 Emotional vulnerability and deficits in emotion regulation are rooted in biological predispositions and exacerbated by environmental experiences. Emotion dysregulation is most pronounced with negative emotions, but people with BPD can also experience difficulty regulating positive emotions. 1 Although Linehan's model was developed for BPD, it has been influential in understanding NSSI and has guided much of the research on emotion dysregulation. However, as NSSI occurs outside the context of BPD, 50, 51 it may be useful to consider other models to enhance our current understanding of emotion regulation in NSSI.
Gross' model of emotion regulation 8 has been applied to several psychological disorders, including BPD, 52 and may be a useful supplement to refine and improve our understanding of emotion regulation in NSSI. According to Gross, 8 emotion regulation is the process by which a person consciously or unconsciously influences the occurrence, experience, expression, duration, and magnitude of emotions. The processes involved in emotion regulation follow a sequence: situation, attention, appraisal, and response. The response process then provides feedback to the situation process, as a person's emotional response may modify a particular situation or cause a new situation to develop. 53 Five specific emotion regulation strategies have been associated with the 4 processes. Two strategies, situation selection and situation modification, are associated with the situation process. Situation selection involves taking action to make it more or less likely that one will be in a situation that will elicit positive or negative emotions, while situation modification involves directly modifying a situation with the specific goal of changing its emotional impact. 8 The process of attention can be regulated through attentional deployment, where one directs attention within a given situation to impact emotional experiences. One example of attentional deployment is distraction, where an individual may influence the emotional impact of a situation by focusing attention on specific aspects within or outside the situation. Cognitive change is used to modify one's appraisal of a situation to change emotional response; reappraisal is a common emotion regulation technique. Finally, emotional responses to a situation can be influenced by response modulation. In response modulation, strategies are used to change the behavioural, physiological, and psychological experiences of an emotion. These strategies may be adaptive, such as relaxation, or maladaptive, such as substance use. Importantly, NSSI has been identified as a response modulation strategy within the context of BPD. 52 Although implications of emotion regulation often focus on improving the emotional experience by reducing negative emotions or increasing positive emotions, each process in Gross' model can also be acted on so that negative emotional experiences are heightened or positive emotional experiences are reduced.
The emotion regulation models developed by Gross 8 and Linehan 1 are quite compatible 52 and potentially synergistic. The combination of emotional vulnerability and difficulties in emotion regulation skills 1 are consistent with the concepts of emotion generation and regulation. 54 In addition, although DBT primarily focuses on addressing emotion regulation after the emotion has been generated, 30 the treatment is consistent with the processes and strategies outlined by Gross. For example, interpersonal effectiveness skills can be used in situation modification, as they may alter the experience of an interpersonal interaction. Similarly, mindfulness is a method of attentional deployment as it focuses on the control of attention toward aspects of the external or internal situational experience. 30 Incorporating a broader model, such as that of Gross, 8 into our existing model of emotion dysregulation in NSSI would promote an understanding that is simultaneously refined and comprehensive.
Research on the emotion regulation function of NSSI is consistent with Gross' model, 8 as it supports NSSI as a response modulation strategy and suggests a deficit in the ability to regulate emotions in an adaptive manner. Although limited, NSSI research has supported the use of Gross' model by implicating processes earlier in emotion regulation than emotional response. A thorough review is beyond the scope of this article, but we present an overview of research that suggests dysfunction earlier in the emotion regulation process consistent with this model. Rumination involves intense repetitive focus on emotional experiences, their causes and their consequences, and is associated with defective attentional deployment. 8 A growing body of research supports an association between NSSI and rumination. [55] [56] [57] [58] However, the association between rumination and NSSI is likely complex, as recent research suggests that NSSI may be related to instability of rumination, rather than increased trait rumination, which is associated with depression. 57 In addition, NSSI may be associated with specific rumination topics. Unstable rumination about the past, especially when experienced with unstable sadness, has been associated with increased NSSI frequency, while rumination about the future or emotional states may be protective against NSSI frequency.
57
Research on rumination suggests that people with NSSI may experience deficits in attentional deployment, as well as other aspects of the attention process. This is supported by elevations on the difficulties in goal-directed behaviour subscale of the DERS, as this subscale may assess deficits in attentional deployment. 48 Research has suggested a cognitive regulation function of NSSI in addition to an emotion regulation function, indicating an association between NSSI as a response modulation strategy and the attribution process. Adolescents who engage in NSSI report that the behaviour distracts them from unwanted thoughts. 15 In addition, increased cognitive processing, specifically information processing, was found among people with an NSSI history following a painful stimulus, suggesting that NSSI may serve a cognitive regulation function. 25 People with NSSI demonstrate poorer cognitive processing than noninjurers who are not elevated on emotion dysregulation, 25 suggesting dysfunction at the appraisal process. Guerry and Prinstein 59 reported that a negative attributional style was associated with NSSI frequency in a longitudinal study of adolescents, providing additional support for deficits in the appraisal process and associated regulation strategies.
Research in several psychological disorders has focused on suppression, a response modulation strategy, and reappraisal, a cognitive change strategy (for example, Aldao et al 60 ). Thought suppression, which specifically involves the suppression of unwanted thoughts rather than emotions, is associated with the presence and frequency of NSSI in adolescent and young adult samples, 44, 61, 62 and poor cognitive reappraisal is associated with NSSI history. 63 Thought suppression has also been shown to partially mediate the relation between emotion generation (specifically, emotional reactivity) and NSSI frequency.
62
Suppression is associated with specific functions of NSSI, including automatic negative reinforcement, 62 emotion regulation, and self-punishment 46 ; however, the association 46 However, cognitive reappraisal was not found to be associated with any reported NSSI function. 46 Together, this research indicates specificity between suppression and emotion regulation functions of NSSI, suggesting that suppression may influence the emotional experience of people with NSSI.
Few NSSI studies have assessed both suppression and reappraisal simultaneously, and use of these strategies has not yet been investigated in experimental research. However, self-report data suggest that suppression and reappraisal may be differentially associated with the onset, cessation, and maintenance of NSSI in adolescents during a 1-year period. Adolescents who began engaging in NSSI during the follow-up period reported significantly less cognitive reappraisal and more emotional suppression than those who did not engage in NSSI, while those who stopped engaging in NSSI during the follow-up period had greater cognitive reappraisal and less suppression than those who maintained NSSI. 63 In addition, maintenance of NSSI during the 1-year period was significantly associated with poor cognitive reappraisal and increased suppression. 63, 64 Research on suppression in NSSI may appear to indicate that it is a maladaptive emotion regulation strategy. In fact, use of suppression has been associated with decreased positivebut not negative-emotional experiences, poorer memory, and increased activation of the sympathetic nervous system (for example, Gross 53 ), as well as more difficulty in regulating negative emotions. 46 However, global generalizations about the use of suppression should be cautioned against. 53 For example, among female participants with BPD randomly assigned to engage in expressive suppression or emotional acceptance during a negative mood induction, those who engaged in suppression were less likely than those engaged in emotional acceptance to experience urges to selfinjure and -punish after the induction. 65 This suggests that although suppression may appear less desirable than other emotion regulation strategies, such as reappraisal, it may have an adaptive function 65 and may be more effective than other strategies in specific contexts. Together, these studies indicate that appropriate use of cognitive reappraisal and suppression may be important skills to target in NSSI treatment and prevention.
Conclusions and Future Directions
Research on the emotion regulation function of NSSI and trait emotion dysregulation among people who self-injure has been critical in understanding the behaviour, as well as in developing effective treatments, most of which currently focus on addressing deficits in emotion regulation. The field of NSSI may benefit from applying other models of emotion regulation, such as that of Gross, 8 to NSSI research and current emotion dysregulation models. By focusing on a temporal process of emotion regulation that involves cognition and attention, in addition to efforts to change the emotional experience, such as proposed by Gross, 8 we will develop a broader understanding of emotion regulation, and clinicians may be able to intervene earlier in the emotion regulation process.
Current research supports the application of Gross' model to NSSI, as findings have indicated potential deficits at specific stages in the emotion regulation process. Future research should continue to explore the clinical utility of this model in NSSI, using objective assessments whenever possible (for example, Lewis et al 66 ) . In addition, research should determine how strategies at different stages in the emotion regulation process are used to change emotion, if at all. For example, a person may lack emotion regulation strategies, or he or she may engage in strategies that increase the likelihood of experiencing negative emotions. 8 Understanding the specific emotion regulation processes involved will have a direct effect on successful intervention strategies.
Research focused on the attention and attribution processes may be particularly important. These processes are associated with the cognitive control of emotion, 67 implicated by the cognitive regulation function of NSSI. Research may expand into constructs associated with the emotion regulation process, such as decision making (for example, Greucci and Sanfey 68 ), or may seek to refine our understanding of the unique contributions of the processes of emotion generation (that is, emotional vulnerability) and emotion regulation in NSSI (for example, Gross and Barrett 54 ). In addition, as Gross' model has been extensively applied to psychological disorders (for example, Aldao et al, 60 Cisler et al, 69 and Joormann and Siemer Future research may identify the specific emotion regulation mechanisms involved in current efficacious treatments for NSSI, as well as impact the development of new treatments-understanding the full range of emotion regulation may provide new avenues for intervention. For example, research on strategies associated with the attribution process suggests that therapies that focus on cognitive attributions and restructuring, such as cognitivebehavioural therapy, may be an effective intervention or prevention strategy. 59, 64 In addition, the application of other existing emotion regulation therapies to NSSI, such as emotion regulation therapy for generalized anxiety disorder, 72 may be explored.
NSSI has been associated with an emotion regulation function and trait emotion dysregulation among people who self-injure. The purpose of our paper was to propose the application and integration of a specific emotion regulation model to current research to enhance our understanding of NSSI and to suggest important targets for intervention. Relevant research provides initial support for the applicability of this model to NSSI. Supplementing research with other empirically supported emotion regulation models will allow for a simultaneously clearer and broader understanding of emotion regulation among people who engage in NSSI, as well as common mechanisms that underlie NSSI and related psychological disorders.
